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MOLLUSCA OF THE SOUTHWESTERN STATES— IX, THE SANTA CATALINA, RIN- 
CON, TORTILLITA AND GALIURO MOUNTAINS. X, THE MOUNTAINS OF 
THE GILA HEADWATERS. 

BY HENRY A. PILSBRY AND .TAS. H. FERRISS. 1 

The Santa Catalina, in Pima County, north of Tucson, is one of 
the large ranges of Southern Arizona, about forty-five miles in length, 
including its Tanque Verde and Rincon outliers, with an extreme 
width of twenty-five miles. Mount Lemon with an elevation of 
9,150 feet is heavily forested with yellow pine, quaking asp, cork 
bark fir (Abies arizonica ), Douglas spruce (Pseuclotsnga mucronata ), 
cypress (Cupressus arizonica), other coniferous trees, large oaks 
and an alder as tall as a pine. The male fern and the brake stand 
here four feet in height. The Douglas spruce are eight feet in diam- 
eter. There is a forest gloom at mid-day, and a ground covering 
indicating a timber growth of many years without interruption by 
fires or lumbering. Winter often brings ten feet of snow. With 
numerous trout streams, it has the attractions, summer and winter, 
of the deep forests along the Canadian border without their annoying 
insects. 

In quantity and number of species of the smaller snails the north 
slope of Mount Lemon has the best record so far. The odor- 
shooting, rough-coated Sonorella also is here in large numbers under 
the fallen bark of the Douglas spruce and the dead poles of the quak- 
ing asp and cork bark fir. Unlike his brethren with a polished coat, 
this snail seeks food and cover similar to those used by the Polygyras 
of timbered areas in the Mississippi valley and eastward. 

The humid forest conditions of the region around Lemon Mountain 
prevail at Soldier Camp, Kellogg’s Peak, Alder Canyon, Alder 
Springs. The Spud Rock Ranger Station and other high peaks of the 
Rincon section, except in lacking cork bark fir, also follow Mount 
Lemon closely in forest conditions. They have the large oaks and 
conifers, the quaking asp, and the heavy floor of humus underfoot, 
but not quite as many snails. 

In the valleys of Bear Wallow and Sabino creeks, at the heart of 
the Santa Catalinas, the Arizonians of lower and hotter levels have 

1 The field work covered by this report was by Ferriss, assisted in the Blue 
River region and the Mogollon Mountains by the late L. E. Daniels, 
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built villages of summer cottages. It is about a full day’s journey 
from Tucson on horseback. A small saw mill furnishes building 
material for this summer society, for a sanitarium now under con- 
struction and for the copper mines over the ridge at the foot of Marble 
Peak. 

Except in the valley of the San Pedro river and the village of 
Oracle only a few miners, ranch men and forest rangers are to be 
found in all this group of ranges. There are more bears and mountain 
lions than people. 

The southern slopes of the Catalinas, the foot hills and mesas, and 
the Galiuro and Tortillita ranges are not heavily forested. At best 
it is low, open woods or desert shrubbery, through which the granite 
rocks and precipices glisten in the sun. The soil is dry, though 
often covered with fallen leaves and growing vegetation. A few 
Sonorellas and some of the smaller snails may be found at all alti- 
tudes in the rock slides, the talus, on all sides of the mountain, and 
in any kind of rock, especially smooth and stratified rock; sometimes 
also under fallen timber, or in small piles of boulders. 

In the dry season, among dry and hot rocks, dead shells will be 
the rule. Here one must dig a full eight hour day for a live one. 
We find a two-foot bar of half inch octagonal steel very helpful. 
The bar should have a two-inch chisel edge flattened out at each end, 
one of these turned at a right angle like a hoe. It will weigh one and 
three-quarter pounds; a good digger, a jimmy for rock work, and a 
helpful staff in steep and rough places. 

Sonorella is something of a rambler, more*so than Ashmunellci or 
Oreohelix , and upon damp days scouts may be met out in the fallen 
leaves far from their rock}' homes. Often single, dead, lie along the 
trails where there is no shelter in the vicinity for snail kind. In 1913, 
on the south side of the Santa Catalinas in the dry season, day after 
day but one or two living Sonorellas were found. It was the same 
about Brush Corral Ranger Station, on the north side, in the rocky 
slides of the canyons nearly on a level with the river. In one of 
these slides of three or more feet in depth, three hundred good 
“ bones” were found but none alive. It was also the same kind of 
collecting in the Galiuros and the Tortillitas in the winter of 1917-18. 

A small deep slide of “porphyry” or shale, shaded partially with 
rose bushes, elder or gooseberry bushes, makes an ideal home for the 
Southwestern snails. 

The Galiuro range, in Graham County, and the Tortillita range, 
in Pinal County, as yet unsurveyed, seem to have an elevation of 
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about 7,000 or 8,000 feet, granite or other igneous rock prevailing, 
and with but a little timber. A few ledges of sharp-pointed limestone, 
dolomite probably, had no attraction for the snails. The entire 
region at present is inaccessible except to horsemen and pedestrians 
and these should carry their own food and shelter. We did, and 
lived like kings before the war. 

One of us (Ferriss) collected a few days, less than a week, in the 
Santa Catalinas, Mount Lemon and Soldier Camp, in 1910; again 
much of the time from May to October in 1913, on the southern 
slope, around Mount Lemon, Soldier Camp, Marble Peak and on the 
northern mesa, about Brush Corral. Again a month was spent in 
1917, at Sabino Basin, Bear Creek, and Brush Corral, the Rincon 
Peaks and the Galiuros. The guide, Frank Cole, on a hunting trip, 
brought in Sonorellas from the Tortillitas and from the Canada del 
Oro section of the Santa Catalinas. Many inviting prospects in 
these mountains remain neglected. They surely contain species 
still unknown. 

Life is rapid in snaildom, decay a slow process in an arid climate; 
and possibly these fat cemeteries in the basements of Sonorelia 
slides merely represent the natural death rate of many years. It 
may be that one living inhabitant to one hundred skeletons is the 
right proportion. However an impression grows upon the collector 
as he digs in the arid foothills, that in earlier times there were periods 
or seasons more favorable to snail life — seasons with more moisture, 
more vegetation, and a deeper humus. The steep mountain gulches 
with walls on either side thrown above the surrounding surface quite 
plainly speak of days when the floods were greater than any known 
in modern times. These boulder bulwarks contain potsherds and 
other evidence of human occupation; also Sonorellas. As collecting 
grounds they are often preferable to the large slides farther up the 
mountain. Among these boulders, in the hot sunlight, we found 
the largest Sonorelia. Measured crudely in the field it had a diameter 
of 33 millimeters. 

In collecting Sonorellas and Oreohelices from arid to humid zones 
in the same canyon or mountain, one gets the impression that the 
differences of size are mainly a matter of the breed; that they are 
racial, rather than due to length of growing season, supply of food or 
climatic comforts. We naturally search ideal environments of 
food, shade and shelter for robust races, and expect to meet the 
pigmy forms in hot, dry and barren places. Often what we find is 
the reverse of this. On one climb in 1918, at Kitt’s Peak, a large 
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and robust Sonorella was found at a low elevation in a barrier of 
boulders, so dry and barren the snails would necessarily lie dormant 
a large part of the year. At a thousand feet higher, beside a stream 
of running water, came in a much smaller breed; and, 1500 feet 
above number two, with an ideal situation as to a moist atmosphere, 
food, shelter and snail comfort, lived a pigmy Sonorella of about 12 
millimeters in diameter. 

Again on the Kaibab Plateau in 1909, every colony of Oreohelix 
strigosa depressa seemed a little different from all other colonies. 
At Two Spring Canyon with running water all the way, the pigmies 
were at the higher station in a grove of quaking asp. Every colony 
increased in size and color brilliance at a regular pace down the 
canyon. Here seemed proof positive of the advantage of a longer 
growing season. Over the ridge in Snake Gulch the order was re- 
versed, for the larger shells were at the top in a dry situation, and 
their size seemingly decreased in proportion to the mileage as we 
descended along a running stream. In Jacobs Canyon, running 
parallel to Snake Gulch, dry all the way, the large and gaudy shells 
were midway, the smaller and paler above and below. Food condi- 
tions may have had some influence in the development of these 
races but if so the evidence was not apparent. In the field we meet 
contradictions continually beyond our understanding, but perhaps 
we may have a better comprehension before the survey of the South- 
west is completed. 

HELICIDJE. 

Sonorella odorata n. sp. PL III, figs. 1 to 4. 

The shell is depressed, umbilicate, the umbilicus contained about 
times in the diameter of shell; buffy-citrine below, somewhat 
lighter than isabella color above, with a chestnut brown band at the 
shoulder. The first half whorl has irregular radial wrinkles soon 
passing into a low granulation, the last embryonic whorl granular, 
over which there are close decurrent threads, interrupted into short 
dashes on the upper part of the whorl. Subsequent whorls are 
very minutely granular, somewhat dull, the granulation effaced at 
the base, which is more glossy. The last whorl shows also numerous 
faint spiral striae. The whorls are quite convex, the early ones 
increasing slowly, the last widening rapidly, rather abruptly descend- 
ing close to the aperture. The aperture is elliptical-lunate; peristome 
is narrowly expanded throughout, dilated at the columellar insertion. 

Alt. 11.4, diam. 19.5 mm.; 4| whorls (type). 

“ 13.4, “ 23.3 “ 4§ “ (Station 18, 1917). 

“ 13.2, “ 22 “ (Station 18, 1917). 
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Fig. 1. Genitalia of S. odorata. a, No. 119,032; b , penis-papilla of same 
much enlarged; r, No. 119,035, with detail of penis-papilla; d, No. 119,034. 



The sole is tripartite in color, the side areas being somewhat darker. 
The back and head are quite dark in most alcoholic specimens, black 
in life, the tips of the tubercles lighter. 

The penis is small, containing a cylindric papilla with rounded 
end, about two-thirds as long as the penis. The penial retractor is 
inserted upon the epiphallus not far from its base. The flagellum 
is present as a very minute but distinct bud in most of the specimens 
opened, blit in two it was not seen though looked for. In the speci- 
men No. 119,032 (figs, la, &,), the male organs are evidently not fully 
developed, the penis and epiphallus being small and short, while 
the retractor muscle is correspondingly longer, making the total 
length about normal, the individual being of full size though not 
adult. Measurements of the organs in mm. follow: 
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Santa Catalinas above 7500 ft.: Mt. Lemon, Stations 5 and (3 
(1911), 32 and 37 (1913), on the trail to Webber’s and other places. 
Soldier Camp, Bear Wallow, Head of Alder Canyon (type loc., Xo. 
119,033). Kellogg Peak, southeastern side. 

Rincons at station 22, Spud Rock Ranger Station, and Station 
20, on the north slope. 

It lives in deep humid forest in colonies, as our eastern helices do, 
under logs and bark of quaking asp and Arizona fir, sometimes by 
dozens. Only at Spud Rock it was found deep in rocks, also humid. 
It is a timber snail of the Canadian zone forest. In general aspect 
the shell reminds one of the Californian helices. 

This is a common snail in the heavily wooded upper levels of the 
Santa Catalinas, taken at many stations. When picked up it emits 
a strong unpleasant odor recalling that of the goldenrod of Thunder- 
head mountain in East Tennessee (probably Solidago odora). This 
was first noticed at Kellogg Peak. When picked up the snail shot 
out two or three drops of liquid six inches or more (evidently ex- 
pelled from the lung as the foot is retracted). One often smelled 
them before finding any. But three or four shells broken by mice 
or squirrels were noticed in the course of collecting, and it may be 
that the snail-eaters object to the smell. 

By the genitalia this species is related to S. clappi of the Santa 
Rita range, and S. ferrissi of the Dragoons, though differing from 
both in several details. The shell is most like S. clappi . It differs 
from other Santa Catalina species by the minute granulation of the 
surface, which gives it a dull, silky luster. 

The color is rather variable. At Soldier Camp (Fig. 4), Canada 



2 Specimen not fully mature. 
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del Oro and some other places the general hue is cinnamon or cin- 
namon-buff, opaque, and the size small, diam. 18 to 20 mm. The 
smallest adult seen measures 17 mm. in diameter. 

Specimens from the Rincons, Station 22 (1917), are pale cinnamon 
or greenish above, fading to a pale, bluish-gray on the base, the 
band with narrow, indistinct paler borders or without them. The 
lip is conspicuously brown-edged. The umbilicus is generally 
wider than in the Catalina shells. One perfect shell and another 
broken one in this lot are albinos, or at least the tint is very pale, 
and there is no band. These shells are found deep in a rock slide in 
a quaking asp thicket. At Station 20 (1917), on the northern slope 
of the Rincons, two dead but fresh shells were found in a day’s search. 

Sonorella odorata marmoris n. subsp. PL III., figs. G to 6b. 

The shell is more solid than S. odorata , opaque; cinnamon, paler 
around the umbilicus and on both sides of the chestnut-brown band. 
Last whorl is decidedly more depressed than in S . odorata , and is 
narrower as viewed from above. The umbilicus is wider. The 
aperture is much smaller. 

Alt. 10.4, diam. 20 mm.; 4§ whorls (type). 

“ 9, “ 18 “ 4i “ 




Santa Catalina Mountains: Marble Peak, on the east side above 
the rock slide; old Dan’s Gulch on the northwest side, type loc.; 
ridge running toward Mt. Lemon; Ferriss 1911 and 1913. Type No. 
109,075 A. N. S. P.; paratypes 109,075a, also in Ferriss collection. 

Genitalia (fig. 2) in general similar to >8. odorata but the penis and 
papilla are decidedly longer and there is a flagellum, well developed 
for a Sonorella. Measurements of the organs are given in the table 
on page 287. 
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It lives in relatively dry rock slides, with the smooth Sonorella 
marmorarius, high on Marble Peak and its flanks, thus differing in 
habits from S. odorata . The shell is readily separable from odorata. 
and perhaps it should be considered a separate species. It has the 
same peculiar odor. 

Sonorella sabinoensis n. sp. PI. IV, figs. 1 to 5d. 

The shell is rather narrowly umbilicate (width of umbilicus con- 
tained 8 times in that of shell in the type specimen), rather solid; 
cinnamon-buff, broadly zoned with white (or whitish) on both sides 
of the chestnut-brown band above the periphery. The surface is 
glossy; embryonic whorls having the usual sculpture of the hachitana 
group, granular, with divaricating protective threads below and 
retractive above; subsequent whorls delicately marked with growth- 
lines. Suture descends moderately in front. The aperture is large, 
oblique, rotund-oval. Peristome narrowly expanded, dilated at the 
umbilical insertion. 

Alt. 12, diam. 21.2 mm.; aperture 12x13 nnn.; 4 k whorls. 

Santa Catalina mountains, Arizona, in Sabino canyon (type loc. 
Station 16, 1913) and its tributaries, Sycamore canyon and Mt. 
Lemon Fork, from about 3000 to 6000 feet elevation. Also Rock 
and Vantana canyons, west of Sabino, and Bear canyon eastward. 

It is a species of the dry, sun-baked rock-slides, living ones found 
only deep in the crevices, in the lower levels of desert vegetation. 
The Sabino Basin, Sycamore and Bear canyon localities are below 
the pine belt, in arid country, with some oak, juniper and sycamore. 
The species is not known to occur in the humid upper forest. 

Genitalia (fig. 3, a-d) resembling those organs in S. marmorarius. 
The penis is thin, not swollen basally. The penis-papilla is slender 
and corrugated, as in the other species, and nearly as long as the penis 



(fig. 3a). 


The flagellum is either minute or wanting. 
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Shells from the type station measure from 20 to 24 mm. diameter. 
The relative size of the aperture also varies within rather wide limits. 
In the type specimen (pi. IY, figs. 2-26) the width of aperture is con- 
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tained about 1.63 times in that of the shell, and in another locotype 
(pi. IV, figs. 3-3 b) it is contained nearly 1.8 times. In the smaller 
mouthed individuals the umbilicus is somewhat larger and less 
covered, and the last whorl, viewed from above, is not so wide. We 
have tried in vain to use these characters for a separation of the 
series (some hundreds of shells); but while the extremes in size 
of aperture appear quite distinct, the distinction could not be carried 
through, as nearly every station supplied individuals with large, 
intermediate and small apertures. 

The specimens from low in Sabino canyon usually have more 
solid, thicker shells than those from higher; but this is not always 
the case. 

It is a species of the arid mountains, confined to lower elevations 
than S. marmorarius. 




Fig. 3. Sonorella sabinoensis, Sabino Canyon, genitalia, a, b, No. 109,098; c r 
No. 109,097; d, No. 109,094. 



The smallest shells, diam. 19 mm., were found at Station 15, low 
in Sabino canyon (about 4,000 ft.); but others up to 25 mm. diam. 
occur in the same place. The largest, 27 mm. diam. are from 
Station 9, 1913, the bluffs opposite Station 15. One of this lot is 
figured, pi. IV, figs. 4-45. 

The degree of depression is variable in the same lot. Specimens 
selected from a station on Vantana canyon measure: 

Alt. 14.5 diam. 26, mm. (largest). 

“ 13.2 “ 25, “ (most depressed). 

“ 16.4 “ 24.8, “ ( “ elevated). 

“ 12.2 “ 20, “ (smallest). 

Figures 5 to 5 d are depressed and elevated shells from Bear canyon. 
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Sonorella sabinoensis occidentals n. subsp. PL V, figs. 1 to 16. 

The shell appears indistinguishable from S. sabinoensis . 

Alt. 16, diam. 28 mm.; 5 whorls. 

“ 17.3 “ 27 “ 5 “ 

“ 16 “ 25 

“ 14 “ 23.7 “ 4§ “ 

“ 14 “ 22.3 “ 4^ “ 

This form is separated from S. sabinoensis solely on account of 
the difference in the penis, which is enlarged at the base in occi- 
dentals , slender in sabinoensis . While the Pima canyon shells are 
distinguishable from the large-mouthed typical forms of sabinoensis , 
we can find no difference in the sabinoensis with slightly smaller 
aperture, such as those from Sabino canyon Station 9 (which agree 
in genitalia with the type of sabinoensis ). No specimens with the 
penis swollen basally were found among the numerous Sabino canyon 
individuals opened. 

The head and back are hair brown, fading to drab on the sides, 
the tail and entire sole being dull chamois to dull cream-buff. 

Western end of the Santa Catalinas; type No. 119,491, from Sta- 
tion 36, east side of Pima canyon. Also on the west side, Station 
37 (Pusch Ridge); Station 43 (1917), northeast of Sutherland’s 
ranch, in the foothills; Station 45, in the large canyon north ^of 
Romero canyon (eastward from Sutherland’s). 




Fig. 4. Genitalia of S. s. occidental is. a, No. 118,052. b, No. 118,045, with detail 
of penis and papilla at c; d, No. 118,056, canyon north of Romero Canyon. 
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Genitalia (Fig. 4«-d), The penis is slender except at the base 
where it is suddenly dilated. Internally there is a short, sinuous 
fleshy fold and several minor folds in the dilated part of the penis 
where it passes into the atrium, which also contains several fleshy 
ridges. The papilla is long, slender and corrugated. Penial re- 
tractor is terminal and enveloping base of the epiphallus, as usual. 
The epiphallus is nearly as long as penis, with a slight distal swelling 
in place of a flagellum. The vagina is shorter than the penis. Meas- 
urements of the organs in mm. follow: 
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The series of 60 specimens from Pima canyon consist chiefly of 
dead shells. The average size appears to be slightly less in the 
specimens from the western side of the canyon, forming the eastern 
slope of Pusch Pidge. 

There are three “dead” specimens from “Pusa Ridge” (? = Pusch 
Ridge) in the U. S. National Museum, No. 271,011, collected by 
Barber. The diameter is about 22 mm. 

The specimens from the canyon north of Romero (opening north- 
westward), Station 45 (1917), have the same range of variation 
noted in Sabino canyon S. sabinoensis . There are depressed, more 
openly umbilicate shells, together with smaller, usually less depressed 
shells with relatively larger aperture and smaller umbilicus, J to 
^ covered by the expansion of the columellar lip; also a few specimens 
transitional in these characters. 14 examined. 

Alt. 15.4, diam. 27.3 mm., 4f whorls (largest). 

“ 15.6, “ 23 " 4^ “ 

“ 14.3 “ 22 “ (smallest). 

The genitalia do not differ from Pima canyon shells. 

Seven shells from Station 43 (1917) measure: diam. 21, 21.5, 
23.5, 23.7, 24, 24.4, 24.4 mm. 

All of the localities for this form are in the arid lower zone of the 
range. 

Sonorella sabinoensis buehmanensis n. subsp. PI. V, figs. 2 to 36. 

Typically the shell differs from S. sabinoensis by being more solid 
and more elevated, only very slightly paler near the shoulder band, 
and with nearly one whorl more in examples of the same diameter. 
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Buehman canyon, in the eastern part of the Santa Catalina Moun- 
tains, the type from Station 44 (1913), near the Korn Kobb mine. 
Also at Stations 41,\head of Sycamore gulch, tributary to Buehman 
canyon, 42, Buehman canyon at the Brush Corral, and station 43, 
Buehman canyon a mile below the Brush Corral Ranger Station. 




Fisg. 6. Genitalia of Sonorclla sabinoensis buehmanensis, No. 100,196. 

There is considerable variation in the shells from Buehman can- 
yon, in size, degree of elevation and number of whorls; yet unless 
anatomical differences are found, we consider them all of one race. 
As yet, only the typical form has been dissected. 

Specimens from Station 41 (1913), from the head of Sycamore 
Gulch, have the umbilicus slightly more open than in typical buck- 
manensis , and the borders of the shoulder-band are paler; thus 
approaching the larger forms of S . sabinoensis. 

In Stations 42 and 43 the size varies widely, and the smaller 
specimens have only a fraction of a whorl more than sabinoensis, 
from which they differ by the smaller aperture. One figured (pi. V, 
figs. 3-3 b, Station 43) measures: alt. 13.7, diam. 21 mm. In the same 
lots the larger shells have a diameter of 25 mm. or slightly more. 

Like other species of the dry lower mountains, living snails are 
rare. In one rock slide in Buehman Canyon, 360 fairly good “bones” 
were found, and only 8 living snails. 
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Sonorella hesterna n. sp. PI. IV, figs. 6, 6a, 66. 

A long series of dead shells was taken at Station 148 (1917) in a 
rock slide on the south side of the Tucson-Benson highway, near the 
cave on Shaw’s ranch, southern foothills of the Rincons, at about 
3,500 feet. They are smaller and more solid than S. rinconensis , 
and the umbilicus is somewhat smaller. It is more depressed and 
has a wider umbilicus than S. sabinoensis. In color and surface it 
resembles the latter species. The freshest shells are between cinnamon 
and tawny-olive, fading around the umbilicus, white on both sides of 
the chestnut-brown band. The suture descends rather abruptly to 
the aperture, but not quite so deeply as in S. hachitana. 

Alt. 13.5, diam. 22.4 mm. (type). 

“ 14.7, “ 25.9 “ 

In a series of 37 adult examples, the smallest measures 20.1 mm. 
in diameter, the largest 25.9 mm. They run as follows: 

Diam. 20-20.9 mm., 4 specimens. 

“ 21-21.9 “ 11 

“ 22-22.9 “ 7 “ 

“ 23-23.9 “ 9 

‘ k 24-24.9 “ 4 

“ 25-25.9 “ 2 “ 

The station is an extremely arid one. It is a true desert Sonorella . 
The status of the form is uncertain, but it can scarcely be linked with 
any of the Santa Catalina or Rincon species, so that, while we do 
not like to describe a Sonorella without examination of the soft 
anatomy, there seems nothing else to do in this case. Its status 
may be revised when living examples come to hand. 

Sonorella marmorarius n. sp. PI. Ill, figs. 0, 9a, 96. 

The shell is depressed, rather solid, umbilicate (the width of um- 
bilicus contained about 7 times in that of the shell, suddenly widening 
at the last whorl to about double its former width); light pinkish 
cinnamon, paler around the umbilicus, and whitish on both sides 
of the chestnut-brown band above the periphery. The surface is 
glossy. Embryonic shell of \ l /2 whorls, the last of which is densely, 
irregularly granular, with indistinct protractive and retractive 
threads (when unworn), subsequent whorls delicately marked with 
growth-lines, and under the lens showing some weak spiral impressed 
lines in places on the upper surface of the last whorl. The suture 
descends rather deeply in front. Aperture is quite oblique, oval. 
Peristome expanded throughout, with a gray edge, somewhat 
thickened within, the margins generally connected by a roughened 
callous ridge in fully adult shells. 
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Alt. 14 diam. 25 mm.; aperture 11.2x13.6 mm.; 4f whorls. 
Marble Peak, Santa Catalina Mountains, Arizona; type loc. 
Station 26, 1913, quartzite slide on Marble Peak. Also found at 
Station 3, 1911, slide above Apache mine; Station 4, 1911, top of 
ridge south of the Peak; Station 38, 1913, north side of Marble 
Peak; “Joliet Cave,” and other stations on the same mountain. 




Genitalia (Fig. Qa-g). The penis is thin-walled, very weakly or 
usually not noticeably enlarged near the atrium, containing a slender 
tapering, corrugated papilla, half to two-thirds or more the length 
of penis. Epiphallus somewhat shorter than penis, typically ter- 
minating in a little flagellum, but this is often rudimentary or wanting. 
Penial retractor long, inserted on apex of penis and base of epiphallus. 
The vagina is but little shorter than the penis. Lengths of the 
organs in mm. follow, the specimens all from stations on Marble 
Peak : 



